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COMPLETE SPECIFICATION 
Improvements in or relating to Apparatus for Spraying Fiuids 



1, Joe Nye Welch, of 139, Plimpton 
Sireet, Waipole, Massachusetts, United 
iiaies of America, a citizen of the United 
States of America, do hereby declare the 
5 nature of this invention and in what manner 
■ ;he same is to be performed, to be particu- 
larly described and ascertained in and by the 
following statement: — 

i ne present invention relates to spraying 

10 apparatus for the discharge of liquid or 
gaseous tiuids. While of general utility the 
apparatus according to the invention is par- 
tic jhrly useful in paper making and in 
machinery for liberating, treating and hand- 

15 ling textile and other fibres, and in genera! 
ior washing, cleaning, flushing and like 
treatment of drums, screws, moulds, cylin- 
ders, rolls and of various chambers, con- 
iainers and the like, especially where space 

20 limitations are an important consideration. 
Die invention provides a shower-pipe unit 
:ar fibre-handling, paper-making and other 
machines, comprising an elongated tubular 
body closed at one end and adapted for 

25 aitaciiment lo a support at the other end 
ani. \Yhen so attached, lo be closed at that 
clher end, said body having an inlet for fluid 
to be sprayed, a plurality of discharge nozzles 
spaced along the body and communicating 

30 w/ith the interior thereof, an oscillating dis- 
charge member in each nozzle, an operating 
rod housed in the body and connected to 
the discharge members, and an actuator 
member projecting from the body for mov- 

35 ing the rod longitudinally to and fro to im- 
part oscillating movement to the discharge 
members in the nozzles :md thereby to spray 
riuid supplied to the body through the inlet. 
In the accompanying drawing illustrating, 

40 by way of example, one spraying apparatus 
according to the invention: 

Fig. 1 is a longitudinal sectional viev/, 
partly diagrammatic, of a shower-pipe unit 
of the apparatus, 

45 Fig. 2 is a longitudinal section of a nozzle 
for the unit of Fig. 1, on a larger scale, and 

Fig. 3 is a plan of the nozzle of Fig. 2, 
looking at the discharge end. 
The apparatus according to the invention 

50 includes one or more units such as that of 
Fig- 1 . This unit comprises a hollow cylin- 



drical pipe 5 of any length appropriate for 
the particular installation, as indicated by 
the intermediate broken -away portion in 
Fig. 1. The pipe 5, which is preferably made 
of corrosion-resistant material, for example 
bronze, is supported in operative position by 
an end coupling 7 threaded to one end of 
the pipe at 6. 

The coupling collar 7 adapts tiie shower 
unit for mounting on the appropriate sup- 
poriing part 8, that shown somewhat dia- 
grammatically in Fig. 1 being representative 
of any part available for the purpose at the 
particular installation. The selected part 8 
is generally, but not necessarily, stationary. 
It may for example be a portion of, or a 
bracket or Uke part attached to, the frame 
of a paper - making or fibre - handling 
machine, a head or spider of a drum, a wall 
of a chamber from which an accumulation 
of rib res or other matter is to be* released, 
and corresponding parts for apparatus of 
the particular industry concerned. For illus- 
tration the pipe 5 is shown disposed hori- 
zontally, but the entire unit is adapted for 
operation at any attitude with respect to the 
horizontal. 

In the present example the coupUng collar 
7 is formed with a flange 9 bolted in fluid- 
tight relation to the supporting part 8. Since 
the ihower-pipe 5 and associated parts may 
be supported at but one end, the unit may 
readily be introduced into more or less 
closed or restricted spaces. The fluid to be 
sprayed or diffused may be admitted directly 
io the pips 5 at any convenient point along 
it or via the mounting collar 7- As shown 
in Fig. 1 the latter has a fluid inlet 10 
threaded to a fluid supply conduit 1 1 . The 
end 12 of the shower pipe 5 remote from the 
supporting end 6 is closed and sealed by a 
threaded cap 13. 

A_n important feature of the invention is 
the construction and arrangement of the 
shower unit so that the pipe 5 itself consti- 
tutes the main housing, guide and support 
for the unit, is also the conduit for the fluid 
supply from the inlet 10 and in addition 
forms the tubular spray head proper from 
which the shower jet or spray discharge 
takes place at one or more discharge nozzles 
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as will later be described. This contrJiSts 
with known apparatus requiring two or more 
pipes in general parallelism and either later- 
ally spaced or concentric. In the unit of the 
5 invention the single pipe 5 serves the plural 
functions of housing, support, guide, supply 
conduit and discharge head. 

The cylindrical wall or the pipe 5 is aper- 
tured to accommodate a multiplicity of dis- 

10 charge means in the form of nozzles desig- 
nated generally at 15, 15 in Fig. I. one of 
the nozzles being shown separately in Figs. 
2 and 3. These nozzles 15 are distributed 
along the pipe 5 in any desired spacing and 

15 arrangement usually including one or more 
ioiigitudinal rows. 

Ref erring more particularly to Figs. 2 and 
3, each nozzle 15 comprises a cup-like tubu- 
lar body or nozzle proper 16 including at the 

20 inner end a threalded nipple 17 for reception 
in a corresponding aperture in the wall of 
the pipe 5. The outer end of the nozzle body 
16 has a central outlet opening 18, which is 
conically flared as shown, to provide for the 

25 desired angular range of the spray or jet, 
generally 10" to 20" or more about the cen- 
tral axis of the nozzle. Centrally within the 
body 16 is a chamber 19 circular in cross- 
section, or substantially so, as seen dotted 

30 in Fig. 3. This chamber provides a bearing 
jzuide for a movable ball discharae mem- 
ber 30- 

The wall of the chamber 19 has an annu- 
lar recess, in which is accommodated a re- 

35 movable snap ring 20, Fig. 2. This ring 
forms a retaining abutment for the discharge 
member 30 and provides a seat for it when 
the fluid flow is shut off. The outer end of 
the chamber 19 is provided with a low-fric- 

40 tion bearing and packing 22 for the discharge 
member 30. This packing is constituted by 
a grom.meL or bearing washer having a cen- 
tral aperture of the same bore as that of the 
inner end of the outlet 18 of the nozzle, and 

45 is dimensioned to seat snugly within the end 
of the chamber I*?. The inner face of this 
heiring and packing 22 is inwardly flared as 
indicated in Fig. 2 to provide a part-snheri- 
cal bearing and sealing seat for the dis- 

50 charge member 30. The packing 22 may be 
of rubber or a rubber-like material. 

Thus the nozzle body 16, ring 20 and 
packing 22 provide an outwardly sealed cage 
and universal guide-bearing for the discharge 

55 member 30 now to be described. The dis- 
charge member 30 is capable of oscillation 
in a plane generally longitudinal of the pipe 
5. It is also universally adjustable with re- 
spect to the axis of the nozzle 16 so that the 

60 Diane of oscillation may be angularly ad- 
iusted about the pipe axis. It is for this 
reason that the discharge member 30 is of 
hall form. Tt is proportioned to have a 



movable bearing fi^ in the chamber Iv" vvliir-* 
it is operativel> locaied and guided b> 65 
chamber '.vail and the concave packir.J: 22, 
and at times by the ring abutment 2'.». 

Tiie ball 30 has at the outer segment a 
discharge orifice 32 of desired size and i-h.^p; 
and which communicates wiih a diaiiunra! 70 
passage 33 in the bull A .luii-admiuing 
channel 34 exte.nds between die passage 33 
and an inlet 35 in the lower segment ot th^ 
ball 30. A radial stem 37 is threaded inco 
a tapped recess 38 at the centre Oi the lov^or '5 
portion of the ball. To facilitate manufac- 
ture the diametral passage 33 is formed a? 
a non-threaded continuation of the stem- 
auaching recess 38. The channel 34 is angu- 
larly otnet from the passage 33 as shown. 80 
The stem 37 projects through the open end 
of the nozzle-supporting nipple 17 and 
carries an operating finger 40, integral with 
or fixed to the stem. 

The unit includes means for oscillating the 85 
discharge members 30 during operation of 
tiie apparatus. In the illustrated embodi- 
ment the means for this purpose is con- 
structed and arranged and so related to the 
discharge jet or spray means proper as to 90 
impose a minimum load and so reduce 
power consumption to a minimum. 

Referring to Fig. I. the operating fingers 
40 of all the discharge members are opera- 
tively associated with a connector, consti- 95 
tuted by a rod 45 extending longitudinally 
within the pipe 5. Opposite each nozzle 15, 
the rod 45 has provision for de^iountable 
connection with the corresponding operating 
finger 40. Each such connection, as shown, 100 
comprises a diametral recess 46 through the 
rod 45 and tapered inward from both ends 
thereof. The recess portion of .minimum 
diameter forms an annular fulcrum 47 for 
pivotal and sliding association with the cor- 105 
responding finger 40. The fingers 40 are 
proportioned to fit removably in the ful- 
crum seats 47 with a minimum of lo>t 
motion. 

In assembling the unit, and assuming that 110 
the rod 45 is in the neutral or longitudinally 
central position as shown, the finger 40 of 
each nozzle 15 is inserted at the nozzle- 
mounting aperture of the pipe 5 and pushed 
through the corresponding opposite connec- U5 
tion rejess 46 in the rod 45. Since the fin- 
gers 40 are free to rotate in the connecting 
recesses 46. the nozzles 15 may readily be 
screwed into the installed position of Fig. 1, 
from v/hich they are readily demountable. 120 
each as a unit, for cleaning and replacement 
or substitution. 

The rod 45 is supported by a pair of 
opposed bellov/s 50 and 51 of similar size 
and capacity, one at each end of the rod and 125 
in mutual alignment in the oipe 5. The 
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opposed inner end walls 52, 53 of the bellows 
have internal axial bosses 54, 55 csntraliy 
tapped at the outer ends tor threaded con- 
nectioa with the corresponding ends oi the 
5 rod 45 at 56, 57. The outer end walls 58, 59 
of the two bellows are formed at their outer 
faces with central supporting bosses 60, 61. 
The boss 61 for the bellows 51 is threaded 
and sealed in a corresponding tapped aper- 

10 ture in the end closure cap 13. An air duct 
63 extends tlirough the boss 61 and the end 
wall 59 of the bellows 5U providing com- 
munication between the interior thereof and 
atmosphere. Th^; mounting boss 60 for the 

15 bellows 50 is tubular and is extended in 
sealing relation through, and projects be- 
yond, the pipe supporting part 8. This 
tubular boss 60 is externally threaded to 
receive an anchor nut 64 at the outer lace of 

20 the part 8. which part also may have 
threaded engagement with the boss. 

The bellows 50 has associated with it an 
actuating rod 70, the inner end of which is 
threaded at 71 to the inner end of the boss 

25 54 on the inner end wall 52 of the bellows 
50. This actuating rod 70 extends through 
the outer end wall 58 of the bellows 50 and 
axially through the tubular boss 60 with 
capacity for axial sliding movement in rela- 

30 tion to said pans as bearings. Communica- 
tion between the interior of the bellows 50 
and atmosphere is provided in any conveni- 
ent manner as by an air duct 74 in the rod 
70. 

33 The outer end of the rod 70 is operative ly 
associated with a power-operated motor, 
oscillator, reciprocating part or other actu- 
ator for imparting oscillatory movement to 
the rod. This actuacor is indicated diagram- 

40 matically at M in Fig. 1 and, if hydraulic, 
may derive energy from or be operatively 
subject to the pressure of the fluid to be 
sprayed. 

It will be understood that the entire in- 

45 rerior of the pipe 5 is uniformly subject to 
the pressure of the water, air or other fluid 
to be sprayed, coming from the supply line 
11 and entering at the inlet 10. The aligned 
pairs of bellows 50, 51 operate in bihnced 

50 opposition. Thus, in the central or neutral 
position of the parts shown in full lines in 
Fig. 1, the fluid pressure at the inner face 
of one of the bellows balances that in the 
opposite direction at the other bellow?. 

55 Hence there is substantially no load effec- 
tive in either direction with respect to the 
actuating rod 70. The latter accordingly is 
readily subject to reciprocating movement 
with minimum effort from the actuator M. 

60 During operation of the apparatus, oscilla- 
tion imparted by the actuator M to the 
actuator rod 70 periodically shifts to and fro 
the actuator rod 70. the connector rod 45, 



the fingers 40 and the discharge members 50. 
The extent of axial reciprocating travel of 65 
the rod 45 and hence the angular movement 
of the several discharge members 30 and also 
the liming thereof, whether at regular inter- 
vals or otherwise, may be regulated and con- 
trolled at the actuator M. Travel toward 70 
the right in Fig. 1, as indicated by the right- 
hand dotted positions of the fingers 40, com- 
presses the bellows 51 and correspondingly 
extends the opposite bellows 50, maintain- 
ing '1 balance of forces upon the movable 75 
parts, exclusive of that imparted by the 
act uu ling rod 70. A lil-'e but reverse balanc- 
ing action attends the travel towards the left. 
The result is a sweeping movement of the 
jet or spray discharge from the nozzles 15 80 
alternately in opposite directions lengthwise 
of the unit. 

Having now particularly described and 
ascertained the nature of my said invention 
and in what manner the same is to be per- 85 
formed, I declare that what t claim is : — 

L A shower-pipe unit for fibre-handling, 
paper-making and other machines, compris- 
ing an elongated tubular body closed at one 
end and adapted for attachment to a sup- 90 
port at the other end and, when so attached, 
to be closed at that other end, said body 
having an inlet for fluid to be sprayed, a 
plurality of discharge nozzles spaced along 
the body and communicating with the in- 95 
terior thereof, an oscillating discharge mem- 
ber in each nozzle, an operating rod housed 
in the body and connected to the discharge 
members, and an actuator member project- 
ting from the body for moving the rod longi- 100 
tudinally to and fro to impart oscillating 
movement to the discharge members in the 
nozzles, and thereby to spray the fluid sup- 
plied to the body through the inlet. 

2. A shower-pipe unit as claimed in 105 
Claim I. comprising a pair of opposed bal- 
ancing bellows mounted in axial alignment 
with the operating rod and having their 
outer .-inds fixed and their inner ends con- 
nected to opposite ends of the operating rod. 110 

3. A shower-pipe unit as claimed in Claim 
1 or Claim 2. in which each discharge nozzle 
comprises a tubular body having therein a 
chamber with centrally open inner and outer 
ends, and wherein each discharge member 115 
is constituted by a ball mounted^for guided 
movtiment in the chamber of the associated 
nozzle and carrying an operating finger pro- 
jecting through the inlet end of the chamber 
and connected to the operating rod. 120 

4. A shower-pipe unit as claimed in Claim 
3, wherein the chamber in the tubular bodv 
of each discharge nozzle is cylindrical and 
has a flared outlet at its outer end. said tubu- 
lar body being adapted at its inner end for 125 
attachment to the elongated tubular body 
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of the shower-pipe, the ball presenting a 
substantial segment at the chamber outiet, 
having a radial passage communicating with 
a discharge oriiice in said segment at the 
5 chamber outlet, and an inlet duct leading to 
ihc radial passage t'rom an inlet to the por- 
tion of the ball facing the inle^ end of the 
chamber, and retaining means being pro- 
vided between the ball and the inlet end of 

10 ll:e chamber. 

5. A shower-pipe unit as claimed in Claim 
4, V. herein the retaining means for the ball 
of eich nozzle is a snap ring removably 
seated in an annular recess in the chamber. 

15 6. A shower-pipe unit as claimed in Claim 
A or Claim 5. including an inwardly flared 
packing and bearing held in the chamber of 



each nozzle between the ball and the cham- 
ber outlet 

7. A shower-pipe as claimed in any of 20 
Claims 4 — 6. in which the operating finger 

jf each ball is disposed in diameiral align- 
ment with the discharge orifice and wiih the 
radial passage, and in which the inlet duct 
is angularly offset from the radial passage. 25 

8. A shower-pipe unit substantially as de- 
scribed herein with reference to the accom- 
panying drar.ina. 

Dated this 10th day of May. 1949. 
BREWER & SON, 
Chartered Patent Agents, 
5 — 9, Quality Court, Chancery Lane, 
London. W.C2. 
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